Background
Introduction
Poor nutrition and inadequate physical activity (PA) are lifestyle behaviors resulting in obesity and a host of chronic diseases [1] [2] [3] [4] . The scale of the public health problem necessitates that efforts to promote healthy weight reach large portions of the population; however, existing efforts have had limited success [5, 6] , as many have focused on individuals and have targeted behavior change through psychosocial and cognitive-behavioral strategies. Ecologic frameworks highlight the importance of factors beyond the individual level and show how the individuals' environments can be related to their behaviors [7, 8] . Theories of environmental and health interactions have also suggested that an environment may promote or prevent healthy behaviors through the physical, interpersonal, organizational, and sociocultural characteristics of a setting [8] .
Considering the potential for environments to impact health beyond the individual level, worksites may be an effective setting for efforts to promote healthy weight; according to the American Time Use Survey, on average, adults spend 8.8 hours per day in work and work-related activities (http://www.bls.gov/tus/charts/). Researchers have found relationships between workplace supports (e.g., incentives and facilities that support active transportation such as bikelock areas and showers or access to Employee Assistance Programs) and employee health and well-being [9, 10] and health behaviors [11, 12] . In addition to specific workplace supports, the social environment in the workplace can influence employee health. The social environment can influence behavior by "shaping norms, enforcing patterns of social control (which can be health promoting or health damaging); providing or denying opportunities to engage in particular behaviors; and reducing or producing stress," as well as by "placing constraints on individual choice" [13] . Behavior theories suggest the importance of social norms, including those in the worksite, in determining health behaviors [14] [15] [16] , and norms have been shown to influence obesity [16] and other health-related behaviors [17] . Surrounding culture and social environment can influence obesity and behavior [15, 18] , and the workplace environment is particularly important [19] . Social norms in the workplace, in particular, may influence workplace outcomes such as safety behaviors [20] . However, while studies exploring correlates and interventions in the environmental realm have shown benefits on diet and activity behaviors, research on social environment changes has been more limited [11, 21, 22] . Specifically, the literature showing empirical relationships and precise leverage points for influencing employee health is sparse. One study has investigated the relationship between such social/organizational characteristics as worksite support and co-worker behaviors, however, this was limited to hospital employees in one hospital system [11] . Additionally, previous research has shown that demographic characteristics of workers (e.g., race and gender) and workplace size are associated with diet and activity behaviors [23] [24] [25] [26] [27] [28] [29] and/or workplace characteristics [30, 31] . Therefore, these factors need further study. This paper explores the relationship between workplace social environment and cultural factors and diet and PA behaviors and obesity in a large sample of employees from a diverse set of workplace settings across multiple metropolitan areas.
Materials and Methods

Design
Study participants were from the Supports at Home and Work for Maintaining Energy Balance (SHOW-ME) study [32] , a cross-sectional telephone-survey based study, which aimed to examine associations between residential and worksite environmental and policy influences on energy balance outcomes. The SHOW-ME Study aims to understand the association between obesity and the environments and policies where employed adults live and work. It is part of a national network of research on the relationship between obesity and cancer across the life course [33] .
Sample
This study utilized census tracts in four Missouri metropolitan areas (St. Louis area, Kansas City area, City of Springfield, and City of Columbia) for sampling in order to provide generalizability of Missouri metropolitan areas, variation in the built environment, and representation by racial/ethnic minority and low-income populations. To be included in sampling, a census tract could not have a population density less than 10 th percentile of the population density of study areas or more than 50% inhabitants aged 15-24 years. To achieve the desired sample, a multistage stratified sampling procedure allowed for sampling individuals within seven strata. These included: metro size (large vs. small), and within the large metro size are the walkability (low, moderate, and high), and racial/ethnic minority (low vs. high) strata [34] . List-assisted, targeted telephone random-digit-dialing was used to contact and recruit potential participants with landline phone numbers. Prior to the start of the data collection period, the most current data on cell phone use [35, 36] showed that~27.8% of adults in the US live in households with only wireless phones. This percentage was lower for all of Missouri (22.4%) where all study areas are located, but higher for adults age 34 and younger, for racial and ethnic minorities, and for those living in poverty. Despite these differences, recruitment distribution was monitored throughout the data collection period and did not show any dearth of participants in these categories. There may have been other characteristics of wireless-only households that were not captured through standard demographics, but we attempted to address this potential bias. The first eligible adult from each household to volunteer was included in the sample; only one participant per household was included. The response rate was 15%. Two thousand fifteen participants were recruited in three waves, between April 2012 and April 2013. Inclusion criteria required the participant be: between the ages of 21 and 65 years; employed outside of the home at one primary location; employed for 20 or more hours per week at one site with at least five employees; not pregnant; and no physical limitation to prevent walking or bicycling in the past week.
Ethics Statement
The study design was approved by the Human Research Protection Office of Washington University in St. Louis. Using an Institutional Review Board-approved telephone script, a trained member of the research team read a description of the research (purpose, general content, risks). The research team member asked for verbal consent from the potential participant and informed the participant of his or her ability to withdraw consent to participate in the research project at any time. Once the participant provided verbal consent, the research team member administered the survey; as such, continued participation in the survey indicates continued consent. This was approved by the Human Research Protection Office.
Measures
Survey Development. The survey tool was developed for this study. The exact wording and options for all items used for the current analysis are available in S1 Appendix. Existing self-reported and environmental assessment instruments were used as the basis for the survey items, as was previous experience of the project team and input from a special Questionnaire Advisory Panel (including researchers from universities in the US and Australia and from the Centers for Disease Control and Prevention) who are experts in survey development, nutrition/food environment, PA, transportation, and worksite environmental intervention, convened especially for this study. Test-retest assessment in a subsample found that reliability coefficients (Spearman correlations for continuous variables, Cohen's κ statistics for non-ordinal categorical variables, and 1-way random intraclass correlation coefficients for ordinal categorical variables) ranged from 0.41 to 0.97, with 80% of items having reliability coefficients of more than 0.6 [32] . Additional description of the survey instrument development (including cognitive testing and pretesting) and telephone interview procedures have been described previously [32] .
Main outcomes
Body Mass Index (BMI). Participants self-reported height and weight; body mass index (BMI) was calculated using weight/height 2 (kg/m 2 ) and was dichotomized as under/normal/ overweight (BMI <30 kg/m 2 ) and obese (BMI > = 30kg/m 2 ) [37] . Dietary intake. Measurements of fruits and vegetables were based on the 2011 Behavioral Risk Factor Surveillance Survey [38] . Measurements of sugar consumption were based on the California Health Interview Survey [39] , which asks about foods such as cookies, cakes, pies, brownies, ice cream, and frozen desserts and beverages such as non-diet soda/pop, sweetened tea and coffee beverages, and sweetened fruit drinks. These items asked about food consumption in the previous month.
Response options were open-ended, allowing the participant to report the number of times per day, week, or month they consumed the given food item, creating continuous variables. Finally, frequency of fast food consumption in the previous week was measured using one item, which asked: "In the past 7 days, how many times did you eat fast food? Include fast food meals eaten at work, at home, or at fast-food restaurants, carryout or drive through" [39] .
Physical activity. Selected items from the International Physical Activity Questionnaire (IPAQ) were used to collect self-reported PA [40, 41] . These included occupational, transportation and leisure-time physical activities. IPAQ has been extensively tested internationally for reliability (Spearman's rho clustered~0.8) and validated with objective PA measures (median rho~0.3). This measure has found to be comparable to most other self-reported measures [41] . Based on the participant's total PA, measured with the IPAQ, the sample was dichotomized based on the Physical Activity Guidelines for Americans (150 minutes of PA per week) [42] .
Main exposure
Workplace Social/Organizational Environment. One item, from the California Check for Health measure [43] assessed whether the participant felt their company valued their health. Items assessing co-worker behaviors and modeling were developed for this survey and asked the participants the extent to which their co-workers served as role models for healthy food and activity behaviors; other items assessed the frequency to which participants observed co-workers engaging in healthy behaviors such as eating fruits and vegetables or being physically active.
Covariates and socio-demographic variables. Since previous research has shown that demographic characteristics and workplace size might be related the behaviors [23] [24] [25] [26] [27] [28] [29] and/or the workplace characteristics [30, 31] under investigation, we explored several characteristics. Participants' self-reported demographic characteristics are available in Table 1 . Race categories were condensed to White, Black or African American, and all others. Reported worksite size was divided into tertiles (0-49, 50-199, and 200 or more) based on the distribution of the sample. Annual household income was reported in categories <40,000 U.S. dollars to more than 75,000 U.S. dollars at 10,000 increments, but was dichotomized based on our previous work in this population [44] . Participants reported age, which was divided into tertiles (21-44; 45-54; 55-65) based on the structure of the sample, and sex (male/female).
Analysis
The social/organizational environment variables were dichotomized (strongly agree and agree vs disagree/strongly disagree). Diet behaviors included eating fruits (at least 1 time per day), eating vegetables (at least 1 time per day), eating snack foods, and eating fast food (at least two times per week). These variables were dichotomized based on the low prevalence of fruit and vegetable intake among U.S. adults [45, 46] , the contribution of fast-food to U.S. diets [47] , as well as the distribution in the data. PA behaviors included reporting at least 150 minutes of PA per week [42] and obesity (as assessed by BMI) was dichotomized at 30 (with BMI30 being the definition of obesity) [37] . Bivariate associations were explored between the social/organizational environment, diet and PA behaviors, obesity, and demographics. Logistic regression models explored the association between social/organizational environment variables and diet, PA, and obesity; these were conducted with and without adjustment for demographic factors (race, employer size, age, sex, and income). Variables for adjustment were selected based on the associations in the bivariate analyses and those common in the nutrition epidemiology literature. To be consistent, we included the same adjustment variables in all analyses. Table 1 summarizes the population demographics as well as participation in health behaviors by race, employer size, age, sex, and income. In bivariate analyses, White, older, and higher income participants reported healthier diets, and males tended to be more active (Table 1) . Lower income individuals were more likely to be obese compared to higher income individuals; obesity was highest among those reporting their race as Black or African-American, than those of other races, followed by Whites.
Results
Bivariate analyses
There were differences in social/organizational variables by demographic characteristics. Agreement with the statement the 'company values my health' was highest among Whites/ those of other races, older employees, and higher income workers, compared to Black or African-Americans, younger workers, and lower income employees, respectively. Respondents at larger employers, those earning higher income, and females were more likely to report seeing co-workers eating fruits and vegetables. However, those reporting seeing co-workers doing PA were more likely to be lower income. Non-White workers were more likely to report seeing coworkers doing PA and engaging in PA during breaks at work. Those reporting seeing role models for positive food behaviors tended to be older workers and female. As worksite size increased, the frequency of reporting seeing co-workers doing several types of healthy behaviors (eat fruits and vegetables, doing PA, and doing PA on breaks at work) increased. 
Multivariate analyses
In multivariate analyses, employees who reported seeing co-workers eating fruits and vegetables were more likely to report eating at least one vegetable per day (aOR = 1.43, 95% CI: 1.06-1.91) and at least one fruit per day, however, this was not significant after adjustment (aOR = 1.31, 95% CI: 0.99-1.71) ( Table 2) . Similarly, workers who reported they see co-workers engaging in PA were more likely to report higher levels of PA (aOR 1.56, 95% CI: 1.19-2.05). The presence of role models for healthy food choices was associated with the likelihood of eating at least one fruit per day; however, this was not significant after adjustment (aOR = 1.13, 95% CI: 0.92-1.40). Similarly, workers who reported they agree with the statement that their company values their health were more likely to report eating at least one fruit and at least one vegetable per day. However, this was only significant before adjustment (Fruit: aOR = 1.25, 95% CI: 0.93-1.67; vegetables: aOR = 1.33, 95% CI: 0.97-1.84). Workers agreeing with this statement were also less likely to be obese before and after adjustment (aOR = 0.73, 95% CI: 0.54-0.98), and more likely to report higher levels of PA before and after adjustment (aOR = 1.54, 95% CI: 1.09-2.16).
Discussion
There were important differences between reports of social/organizational characteristics by those with different demographic characteristics. Our exploratory study suggests that reports of seeing co-workers doing several types of healthy behaviors (eating fruits and vegetables, doing PA, and doing PA on breaks at work) seemed to be related to a number of outcomes including fruit and vegetable intake and PA, and these all increased as worksite size increased. It is possible that larger work places offer more resources and greater numbers and diversity of co-workers, thus allowing employees more opportunities to observe their co-workers engaging in healthy behaviors. This fits with behavior theories indicating the importance of norms [14] [15] [16] . There were additional differences by gender, race, and income in the reporting of these characteristics. Further, we found associations between agreement with the statement that the company values the employee's health and important behavior/obesity outcomes, indicating employees agreeing with the statement report obesity-preventive behaviors, though these were somewhat reduced with adjustment. It is possible that these companies provide more resources toward employee health and well-being. As with seeing co-workers engaging in healthy behaviors, report of agreement with this statement that the company valued the participant's health also varied by demographic characteristics, for example, reports of agreement were less frequent among Blacks, those reporting lower income, and younger workers. This suggests a culture of healthy behaviors in a workplace is related to worker health behaviors [48] . Others have found positive relationships between normative eating and activity behaviors (i.e., perceived behaviors of co-workers) and dietary and PA behaviors [11, 22, 49] . Further, among hospital employees, Lemon et al. [11] found relationships between organizational commitment to employee health and BMI and Sliter et al. [49] found that the workplace climate for healthy weight maintenance was uniquely predictive of most individual variables, diet quality and PA, in particular. However, these results have not been consistent in the literature. BasenEngquist et al. [50] did not find relationships between organizational climate and employee behaviors. Our results indicated stronger relationships between normative health behaviors and dietary behaviors than those for PA. Lemon et al. found similar results and suggested this may be a result of the routine activity of eating, but not exercising, as a part of the workday [11] .
The current study found important differences in perceptions of workplace support based on demographic characteristics; for example women were more likely to report seeing coworkers eating fruits and vegetables than men, and White, older, and higher income workers were more likely to feel the company values health than younger, Black/African American or other, or lower income employees. The discrepancy by gender has been seen in previous studies [11, 22] . In a study of hospital employees, women had higher perceptions of coworker healthy eating behaviors than men, and Hispanics and Asians/others had higher perceptions than nonHispanic Whites. Further, non-Hispanic Blacks had higher perceived organizational commitment to employee health than non-Hispanic whites, which is the opposite of what we found in the current sample. Other studies have not found differences based on ethnicity [22] . This study has several implications. First, it suggests there is a need for further study, including development and evaluation of intervention strategies promoting changes in social norms in the workplace around eating and PA. This work also suggests that employees may benefit from greater visibility for positive health behaviors, perhaps through management support. For example, managers might highlight a particular employee or group of employees' participation in a positive fashion or encourage participation. Similarly, there may be benefit to rewarding/encouraging health behaviors so they become more pervasive as well as promotion of early adopters and champions. Finally, this work points to the potential for implementing and evaluating policy change at worksites aimed at creating a food and PA environment that fosters modeling. Such changes might include informal policies specifying healthy foods be served at workplace-sponsored events, such employees would observe each other eating healthy foods or that meetings should include exercise breaks, where employees might observe their peers being active. Future studies, using longitudinal and experimental designs should investigate these strategies.
This study has limitations worth noting. From this cross-sectional study, it is not possible to determine the direction of causality; for example if perceived organizational support for employee health causes lower BMIs among employees or if employees with lower BMIs might be drawn to such workplaces or may be those who are more aware of the supports an organization offers. Further, the relationship between norms and behaviors may suggest people notice those more like themselves, rather than suggesting that the diet and PA behavior of some co-workers influence those of others. Additionally, the workplace perceptions and measures for BMI, diet, and PA were collected by self-report, which are subject to bias as well as inaccuracy of reporting. Another limitation is the use of the IPAQ to assess physical activity. Specifically, it is not possible to assess the intensity of walking participants engaged in. For this analysis we included all walking as contributing to PA. Thus, we may have overestimated the PA level of the population; IPAQ overestimates PA when compared with objective measures [51, 52] . It is also worth noting that IPAQ was primarily developed for cross-national surveillance not estimating guideline adherence or intervention effects [41, 53, 54] . There is the potential for bias based on who responded to the survey, particularly given the low response rate and the use of only landline phone numbers. Further, the survey was conducted among working populations in Missouri, and therefore may not generalize to the non-working population.
Conclusions
This research suggests that social/organizational characteristics of the workplace environment may be related to nutrition and PA behaviors and obesity. Social/organizational characteristics were particularly related to feeling the company values the workers' health and to seeing coworkers engaging in healthy behaviors. These findings point to the potential for intervention targets such as environment and policy changes.
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